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A hypermedia database including selected flora and
fauna in Kittitas County, Washington, was developed using

HyperCard software for researching information about 400+
species.

students had the opportunity to use the database

in school libraries and in the author's fifth-grade
classroom.

The database cards accessed videodisc images

where available.

On the basis of limited study to date, it

appears that when studying the environment, student learning
was enhanced by the use of database material created by the
author.
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CHAPTER 1
Purpose of the Project
Introduction
The purpose of this project was to construct an
electronic hypermedia based computer database of the flora
and fauna of Kittitas County in order to provide biological
information to elementary classroom students about a
specific area of Central Washington.

The use of related

video images linked to the database was also explored.
Instructional emphasis was placed on the teaching of
environmental studies in connection with an outdoor
education program at the fifth grade level.

The objective

of this database was to allow students in three elementary
schools to "browse'' within the database to compile
information about 400+ species of plants and animals.

The

database is structured in a way that helps the user learn
the taxonomy, habitats and ecological relationships of
animals and plants.

Until the creation of this database,

the information was available only from widely scattered
sources which were inaccessible to young students.
Technology is leading society in many new directions as
we approach the twenty-first century.

The use of computers

and other electronic devices is providing new opportunities
for learning, but also brings new challenges.

In the

schools, the responsibility for acquainting students with
new tools which will facilitate life-long learning lies in
1

2
(

the hands of the classroom teachers.

It is widely

recognized that teachers must become technologically
competent to impart knowledge and techniques which encourage
children to explore, comprehend and initiate investigations
into the complex body of information needed in today's world
(Cates, 1992; Haavind, 1990; Hannah, 1987; Hunter, 1985;
Shafto & Cappin, 1987).
Educators are increasingly becoming familiar with
educational computing and its applications such as
hypermedia and multimedia, realizing its diverse uses across
all areas of the curricula.

The effectiveness of hypermedia

in education has been noted by several authors (Fiderio,
1988; Jonassen, 1986; Locatis et al., 1989; Megarry, 1988;
Snow and Lohman, 1984).

This project was an attempt to

exemplify the use of hypermedia to enhance learning among
fifth graders.

Manifestations of Technology:

Databases in the Classroom

Databases are collections of information, yet they can
become much more than simple lists or groupings of ideas.
Technological management systems have added dimensions such
as discovery and analysis of relationships, trend finding,
hypothesis testing and creating new knowledge bases from
existing ones (Hunter, 1985).
Students come to the elementary classroom with a finite

{

yet very important personal knowledge base.

"The range of

3
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personal experiences and the degree to which a person
recognizes familiar aspects of 'new' situations are major
influences on the development of one's personal knowledge
base" (Porter, 1991, p. 39).

As the creator of a

technological tool, one must anticipate and plan for this
diversity of background.

An educator must help students

realize the wealth of information they already have upon
entering the school setting.

Building on, and organizing

their own "databases," students develop into life-long
learners.
The classroom teacher is dealing with the "foundation"
of the learner's "house."

The type of construction used to

build the rest of the structure is hopefully quite varied.
Technology, put to successful use by the "builder-teacher"
is one important variable.

In this project the "author-

builder-teacher" has chosen to create a database as the
"hallway" of the house which gives access to many locations
where knowledge can be found.
The author of this project chose Hypercard as the
format for the presentation of the collected project data.

Hypercard is a management system which allows linkage of a
single word or document to another word, group of words or
document in "any way which is meaningful to the user"
(Franklin, 1989, p. 37).

"Stacks" (specific groupings o:r

categories), "nodes" (points of connection) and "cards"
(individual species data) provide a framework within which
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information is presented.

This particular software was used

because it allows the student access to a large amount of
data from a variety of approaches.

Students may utilize the

database to explore, prepare reports and, when applicable,
add their own research findings to it.

Videodiscs are

integrated to provide visual images which enhance learning.
These images are called up through the use of a special
extension of the HyperCard program.

Combining of graphics,

digitized sound and hypertext when using HyperTalk (the
script language of HyperCard)
(Blanchard

&

is called hypermedia

Rottenberg, 1990).

The use of interactive databases such as Hypercard in
education is a somewhat recent innovation; few studies have
validated its effectiveness when compared with other modes
of instruction.

Long-term motivation and effect on learning

are two areas needing a great deal of further research
(Hannafin, 1987; Ambrose, 1991), as is the area of selection
of information forms (text, graphics, pictures, sound)
during the on-going process of instruction (Park, 1991).
Application by designers (Neuman, 1992), impact on rate of
learning, and which parts of hypermedia systems work to best
advantage for bright and/or slower learners also need
additional attention (Ambrose, 1991).
Technology, and hypermedia in particular, adapts well
to varied learning modalities and educational processes
(Jonassen, 1988).

According to Marchionini (1988),
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hypermedia, "is not so much a breakthrough . . . as a next
step in the evolution of computing as augmentation of the
intellect." (p. 9)

Purpose of the Project
The purpose of this project was twofold:

a) to create

a comprehensive database of flora and fauna for Kittitas
County, and b) to research the utilization of Hypercard and
its applications in the area of pertinent, related
multimedia to the teaching of environmental studies in the
elementary school.

There is no single resource available to

elementary students or others in Kittitas County which
describes the plants and animals living in the central
portion of Washington State.
The database will be placed in the libraries and
classrooms of elementary schools in Kittitas County,
Washington.

It will also be available to secondary and

university students upon request.

Through these means, a

large amount of biological information can be made readily
accessible for the purpose of reference work, comparative
study, hyp?thesis development and analysis.

Significance of the Project
In school settings the learner has been handicapped in
the past by the limited number of accessible reference tools
found in the print medium which are cumbersome to use.
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Hypertext databases provide the potential for in-depth study
of a large body of information in a rapid and flexible
manner.

The most significant effect of hypermedia database

usage is students' willingness to use the computer as a tool
in order to learn.

Their sense of self-esteem is heightened

when they can choose and compile information for various
purposes independently.

Students when highly motivated will

find the information presented via a discovery mode to be
more relevant (Jacobs, 1992) and gratifying (McCarthy,
1989) •

When useful information is found in many different
locations, the student, particularly . in ~he upper elementary
grades, finds it difficult to pull segments together in a
meaningful way.

Rarely are more than two or three sources

used for report writing when, as this author discovered,
many more are available.

The project allows these multiple

sources to be placed in a format which today's students are
much more willing to access.
mathematical analysis of data.
hypotheses is possible.

There is potential for
Inquiry into scientific

Elementary students can gain a

broad base of knowledge specific to their immediate
geographical surroundings by having access to a
comprehensive computer database designed for their specific
needs.

This database also provides opportunities for pre-

and post-evaluation of field trips within Kittitas County.
Maps, indices and data cards provide a reference framework
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through which students learn about local communities of
living things.

The HyperCard program, Kittitas County Flora

and Fauna, allows students to collect, edit, reorganize and
add to information about these topics.

It is associative in

nature, thereby encouraging multiple levels of thinking
(Kearsley, 1988) rather than simply reporting facts from a
reference source.

It provides local educators with a tool

which will help them improve the teaching of science and
which, when combined with videodisc images, provides
visually stimulating presentations.

Even more important, it

is unique in that these uses can be combined in a thorough
integration of curriculum in the area of environmental
studies.
The above are but a few of the benefits for students
using hypermedia, and more specifically, the author's
database, Kittitas County Flora and Fauna.

A more thorough

review of database advantages will be included in the
ensuing chapters.

Limitations of the Project
Limitations to the project and constraints to its
successful completion included several factors having to do
with the author's lack of technical knowledge, scattered and
limited sources of information for the database, lack of
equipment in the schools, and time constraints in the
process of classroom testing.

8

The author began the project with little knowledge of
the use of Hypercard or the construction of an interactive
database.

The development process was a learning experience

and the database design evolved to a large extent as a
result of many trial runs.

Several parts of the database

were successively rebuilt as newly learned techniques were
mastered.
The task of gathering information was difficult because
no comprehensive lists of Kittitas County flora and fauna
were available.

In many cases, the various sources of

existing data were found to be contradictory, incomplete or
not current.

Outdated terminology in the scientific

nomenclature presented particular problems for the author.
Care was taken not to duplicate or leave out a species;
however, as a matter of practicality, many less significant
plant species and invertebrates were not included.
Classroom testing of the database was very difficult
due to lack of equipment available in local elementary
schools.

The necessary equipment is generally available

only in the school libraries and there, it is in short
supply.

In addition, one Macintosh was available daily in

the author's classroom.

In spite of this, many students

browsed, at least briefly, through the stacks.
An attempt was made by the author to provide inservice
for teachers in the use of her database and the application
of multimedia through the use of videodisc images.

It was

9

hoped that this would provide feedback to the author in
order to improve the project.

Three sessions were held.

Due to poor attendance, little if any, useful information
was received.

Educators who do not have adequate equipment

in the professional setting and who are not well-trained are
unlikely to become committed to the advancements in
technology and its potential for educational use.

The

author's database is Unlikely to be used to full potential
unless additional inservice is provided and equipment is
more readily available.

The training of school librarians

as media specialists should help promote use of technology
as a research tool in the future.

,

CHAPTER 2
Review of Related Literature
Introduction
Databases have many uses in education today.

They have

creative as well as reference capabilities for the learner.
This study dealt specifically with creation and utilization
of software in elementary schools in the form of a database
of the flora and fauna of Kittitas County, Washington.

The

following review of literature will address factors
concerning hypermedia design, its strengths as an
educational tool and its uses in the classroom.

Also

considered will be related issues of learner control and
learner environment.

Defining the Focus of Databases
According to most dictionary definitions, databases are
organized and/or specialized collections of information,
facts, figures and text, most of which are linear in their
structure and use.

A database can be much more than a

collection of information to be used as one might use an
encyclopedia or telephone directory.
widely in every echelon of society.

They are being used
According to Hunter

(1985), a database is an "organized collection of
information on a particular subject.'' (p. 173)

Databases in

other subject matter areas when combined with a management
10
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system allow the user to discover commonalities and
differences, analyze relationships, look for trends, test
and refine hypotheses, share information and arrange
information in many useful ways.

A database also allows

students to build pre-designed files and when sufficiently
knowledgeable, design their own files.
The methods of storing and retrieving information from
databases allow for creativity on the part of the developer
and the user which were previously not feasible.

It is now

possible to construct visual databases that contain
photographs, movie clips and other images which can be
simultaneously accessed and integrated with text databases
(Megarry, 1988).

Musical databases have revolutionized

recording, radio, movie and television businesses.

Users of

statistical probability and other math functions depend
heavily on databases for quick retrieval of large amounts of
data in order to construct and manipulate formulas.

The

implications of these new capabilities in classroom
education are profound.
Using electronic technology such as videodisc, CD ROM,
and digitized computer imagery, concepts of database usage
can be extended to include collections of photographs, movie
clips and drawings.

These are manifested as "hypermedia"

databases, a concept which is discussed in the following
section.

Kittitas County Flora and Fauna utilizes videodisc

technology in this manner.
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Hypermedia Database Defined
The concept of a highly interactive database was
proposed by some visionaries before the technology existed
to support such a system.

When Vannevar Bush imagined his

Memex system for building information trails between ideas,

"

. he was in the realm of science fiction"

1992, p. 114).

(Jacobs,

However, in 1965, Memex provided the

beginnings of the idea for T. H. Nelson's "semantic network
of knowledge" which he defined as hypertext (Jacobs, 1992,
p. 114).

Englehart was also working in this same era

creating a system called NLS (an acronym for OnLine system
that had organizing and retrieving capabilities along with
other features such as teleconferencing and electronic mail
(Locatis et al., 1989).

Fiderio (1988) believes that

hypertext is not usually designed based on any consistent
instructional model.

Rather, hypertext may represent

knowledge in different forms which may mimic the associative
properties of the mind.

Kearsley (1988) and Phillipa (1989)

also noted the organization of memory based on associatively
linked concepts.
Due to the lack of hardware to efficiently handle the
concept of associative properties, the usage of hypertext
and its incorporation into the realm of hypermedia were to
remain only in the imagination for many years to come.
There continued to be additional attempts to bring the
hypertext concept into greater use on mainframe computers.
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In descriptive terms, hypertext gives one an electronic
representation that, "takes advantage of the random access
capabilities of computers to overcome the strictly
sequential medium of print on paper (Marchionini, 1988,
p. 8).

He also states hypermedia is extended when sound,

animation and graphics are used.

Finally, a very

significant contribution in broadening usage of hypertext
into the mainstream of education was made when William
Atkinson released his new creation called HyperCard (1987)
with its programming language, HyperTalk.

The program's

power and ease of use made it immediately successful.
In the extant literature, hypermedia is viewed somewhat
differently from the student's, teacher's and researcher's
perspectives.

Vandergrift (1988)

is quoted as saying

hypermedia is,
" . . . various topics in 'stacks' electronically linked
according to the creator's cognitive map and randomly
accessed in response to a user's mental applications." (p.
30)

Rohwedder (1990) adds to this by indicating many senses

are used in learner exploration of the hypermedia
environment.

Lynch (1991) believes that, "Hypermedia shows

the whole being greater than the sum of its parts.'' (p. 13)
A look at the parts of hypermedia points to its major
structures as being nodes, or pieces of information, and
links, connection(s) between these pieces.

Lanza (1991)

suggests that ideas are nodes which are connected by various
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relationships.

In the non-directive mode of hypertext

databases, the active and explicit involvement of the
learner . . . "should promote effective assimilation of
knowledge.

Each node must relate to one concept only, so as

to focus the learner's attention on the new item of
knowledge to be grasped and on its interconnections, such as
attributes and relationships, with previous concepts." (p.
20).

Halasz (1988) concurs, questioning whether it is a

good idea for learners to work with more than one node at a
time and whether the content of the nodes should be
indicated automatically in links referencing them.
Phillipe (1989) and Kearsley (1988) believe hypermedia
simulates the human mind by organizing information using
associative links, thus matching human cognition.

Jonassen

(1988) feels the format allows ease of access to information
based on personal relevance, interest, curiosity,
experience, information needs and task demands.

"Because

hypertext is a node-link system based upon semantic
structures,

(as opposed to a sequential access system)

hypermedia can map fairly directly the structure of
knowledge it is presenting." (p. 14)

Marchionini (1988)

states that linkages in hypermedia suggest pathways through
the information as presented by the author; they also
include support materials and navigational aids.
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Bevilaqua (1989} defines hypermedia as adding,
subtracting or creating new linkages between pieces of
information while maintaining the original structure.

In

addition, this author utilized indices of species as the
link between animal and plant groups and individual cards
within the Hypercard stacks.
Hypermedia has the power to evaluate the learner by
programming a simple count of nodes visited by the
learner.

The paths learners decide to follow . . . can

be recorded as well as the time spent on each card or
other component" . . . "The learner could then
transpose an 'example' onto another system which would
impose a 'summary' tool requiring analysis, synthesis
and evaluation of data (Lanza, 1991, p. 21}.

Strengths of Hypermedia
The hypermedia database format has many authorative
supporters who believe in many of its positive attributes.
According to Tsai (1988}, "Hyperdocuments are dynamic
information systems which enable users to
information.

. contribute

In this way . . . hypertext databases can

capture and provide comments and enrichments from [an]
entire user population." (p. 7)

Marchionini (1988} believes

in the educational realm there are three major
characteristics of hypermedia which have great potential for
learning and teaching:

l} ease and rapidity of compacting

16

and accessing huge amounts of data; 2) great learner control
which promotes how to learn, how to apply learnings and how

to evaluate learnings; 3) altering of student-teacher
relationships.

Franklin (1989) summarizes the operational

advantages of hypertext as:

ease of tracing references,

ease of creating new references, information structuring,
global views, customized documents, modularity of
information, consistency of information, task stacking and
collaboration.
Perceptions of learner advantages according to Jacobs
(1992) include allowing the student to learn
'incidentally' through exploration as opposed to being
constrained by a set of tasks; to learn by discovery
rather than being a receptacle for the transmitted
knowledge and experience of a teacher; and to browse
and intuit rather than being limited by the educational
straightjackets of task-oriented, programmed teaching.
(p. 114)

McCarthy (1989) feels hypermedia encourages proactive
learning by gratification of intellectual curiosity and
Nelson (1987) finds sequential schemes divide information
into so many parts that its location and manageability
become difficult.
Carr (1988) brings to light the associative, intuitive
nature of hypermedia by pointing out the tracking
capabilities in such programs as Hypercard.

The user can
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"Go Back" using the same path as he came in and has the
advantage of not needing a formal access system or knowledge
of the material itself in order to use the program
successfully.

The random search and link capabilities are

more like learning in the "real world" which, "doesn't occur
in a pre-organized linear fashion," according to Newmark
(1989).

Vandergrift (1988) believes the "hypermedia format

is likely to encourage thinking, speculation and personal
judgments on the part of the learner.

(p. 34)

He also

speculates that educational designers are gathering insights
about the processing of information.
Kearsley (1988) is convinced that hypermedia improves
learning by paying attention to relationships rather than
facts and believes links "should facilitate remembering,
concept formation·and understanding." (p. 23)

Lehrer (1989)·

believes that interconnectedness is particularly appropriate
in educational applications because in education we often
focus on connections, comparisons and analogies.

Layman and

Hall (1991) found interactive maps within the Hyper~ard
system to be helpful as did the author of this paper when
outlining relationships between g~ographical locations and
the plants and animals located within them.
Higher order thinking skills are promoted when learners
must determine their own learning paths (Marchionini, 1988;
Solomon, 1989; Franklin, 1989).

The latter states,

"Hypertext places educational responsibility squarely on the
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shoulders of students while freeing them from the blinders
of ordinary textbooks.'' (p. 39)

The fluid environment of

non-sequential, non-linear strategies requires learners to
apply themselves more thoughtfully in the eyes of
Marchionini {1988).

Jonassen and Grabinger {1990) point out

(in Cates, 1992) learners must do more than just read from
the computer screen; involvement and challenge, making
meaningful decisions and absorption are parts of what make
the process successful.
According to Blanchard and Rottenberg (1990) hypertext
and hypermedia technologies have the potential to help
students view learning and the learning environment
differently and in a more positive light.

Many video and

audio components such as text, music, graphics, film,
animation, newsreels, speech and still images are brought
together.

This author's project combines computer,

videodisc, text, graphics and digitized music as an example.
Trotter {1989) believes, "having choices and variety lessens
the likelihood of boredom; and using a variety of media
enhances learning . . . . " (p. 35)
Lynch {1991) believes hypermedia stimulates many of the
senses, often simultaneously, which cannot help but attract
the attention of the learner to the electronic media and
which taken as a whole provides much more than its
individual components dealt with separately.

Thomas {1988)
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states from personal experience that students' learning
shows,
the shape of the question is as important as the
answer; there are limitations to the tool; [they] learn
to be supportive and constructively critical of one
another's work; [they] learn to examine both questions
and answers in light of their own biases and habits;
[they] learn they can organize large amounts of data in
a systematic fashion and derive meaning from it.
(p.

159)

Instructional designers have a powerful development and
delivery tool in their hands as, according to Jonassen
(1988), the mimicry ability is used with a variety of
information and instructional models.

Bowers and Tsai

(1990) report an important advantage for designers, whether
they be teachers or computer specialists is the ability to
record student responses.
The elementary student is able to feel closely
connected to the hypermedia database when he or she is able
to contribute to it.

The record kept of this contribution

is of value not only to the teacher but the student himself.
By beginning with species information already known
(student's personal knowledge base), the foundation is laid
for further exploration into the relationships between
living things.

The learning environment within the school

setting should include many possible ways for this
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exploration to occur.

This author found hypermedia to be a

platform suitable for use in the elementary classroom.

It

contains a broad range of possibilities for tutorial,
creative and evaluative usage.

Hypermedia as a Learning Environment
As students begin a search for information, create new
categories and formulate and test hypotheses from a preexisting database, they create new ways of looking at
information and, according to Marchionini (1988), must
determine their own learning paths.

This requires higher

order thinking skills such as encouragement of digression
and seeking divergent outcomes (Franklin, 1989).
Saracevic et al.

(1989),

(in Gay, Trumbull and Mazur,

1991) state that, ''the skills and dispositions required for
effective access to knowledge in on-line databases are not
yet understood." (p. 190)
(1985) and Kozma (1991)

Yet, in the opinion of Bazerman

(in Gay et al., 1991), it is

reasonable to assume certain kinds of users can perform in
the self-regulated environment of hypermedia systems.

These

individuals must have the ability to select information and
to make connections with existing knowledge as well as
organize an approach toward task accomplishment.

If this is

not the case, and instead of the learner being selfregulated, he receives information passively or needs
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external assistance, an alternative mode of instruction is
suggested (Corne & Mandinach, 1983; Salomon, 1988).
Jonassen (1988) notes that an environment is created
for the facilitation of knowledge exploration through links
created by the original author and the learner's ability to
add information according to his or her own personal needs.
"Hypertext systems represent both a cognitive design tool
and a learning environment in which the learner is an active
participant in the construction of the knowledge base of the
system and concurrently of his or her own knowledge base."

(p. 89)
At times the learning environment may be complicated
rather than enhanced by use of the computer.

Shafto and

Capper (1987) believe technology reveals complexity, yet
simplifies our lives and our tasks.
Before computers were used in instruction, research
revealed that teachers were uncomfortable with inquirybased teaching strategies and tended to rely on a more
traditional, lecture approach, even when inquiry was
more suitable.

The uncertainty that accompanies

learning to use a new and unfamiliar piece of
technology (in the classroom environment) can make
inquiry teaching even more threatening.

(p. 2)

Hannafin and Phillips (1987) and Megarry (1988) in
Jonassen (1988) believe control of learning is the role
which computers should play in education.

This is in
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contrast to those individuals who feel creation of a learner
model and prescribed sequencing for the learner should be
the focus in hypermedia technology research.

Lanza (1991}

indicates, "The tutoring principles applied in order to
manipulate the environment to exert a positive influence on
the learning process should be derived from current theories
of learning and teaching." (p. 18}
Hypermedia users are encouraged to browse in an
enabling rather than a directive environment which promotes
creative thought, according to Jonassen (1988) and
Marchionini (1988).
al.,

However, Marchionini (1988), Locatis et

(1989) and Kerr (1986) point out problems of

disorientation and distraction in this environment.
Experimental research in the promotion of effective training
is needed if hypercourses are to be successfully implemented
for the process of study.
Several authors suggest a great deal more study is
needed of both learning and teaching environments used with
hypermedia (Gay, 1986; Snow & Lohman, 1984; Chen, 1990-91).
Within these environments the roles of both teacher and
learner are of primary concern.

Learner Control
Hypermedia authoring software is geared for information
retrieval, allowing high levels of user control which does
not necessarily provide enough support to become an expert
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(Locatis et al., 1989).

Some students may benefit from the

control they have over the material being studied, others
may find this situation baffling and for them, this
technique may be counterproductive.
and Gay (1986)

Locatis et al.

(1989)

indicate individuals with a high degree of

prior knowledge of subject matter or those who are of
generally greater ability, will benefit more from the use of
hypermedia.

High-ability students need less instructional

support (Snow & Lohman, 1984).

Lower ability students

benefit when extra guidance is provided and the teaching
objective is to develop metacognition (Clark, 1988).
Discovery learning is structured by the teacher, but
controlled in many ways by the learner.

It implies teaching

the process of learning as well as gaining content.
According to Wenger (in Locatis et al., 1989), when a
student is asked to construct her own knowledge
representations and redefine and reflect upon them as well
as problem solve with them, knowledge is, "properly
understood, integrated and remembered." (p. 73)

Lanza

(1991) describes this as bringing about or internalizing
knowledge.
Several authors believe learner access in the
organizing and representation of knowledge, rather than
finding a learner model, should be the goal of computer use
of hypermedia (Allred and Locatis, 1988; Jonassen, 1988;
Megarry, 1988; Schroeder, 1991).

The ability of the learner

24

to alter hypermedia to give personal meaning to information
is a strong recommendation for its use (Jonassen, 1988).

As

students begin a se~rch for information, create new
categories and formulate and test hypotheses from a preexisting database, as Marchionini (1988) has stated, they
create new ways of looking at information including
determining their own learning paths.

This requires use of

higher order thinking skills, including digressions and the
seeking of divergent outcomes (Franklin,

(1989), that can be

taught using the database as the instructional medium
(Watson & Strudler, 1990).
Lanza (1991)

indicates relationships are established by

the learner's link selection which he believes leads to the
assimilation of hyperknowledge.

The pattern of associative

bases followed,. should encourage the integration of new
info~mation, both nodes and links, with prior knowledge; if
this in fact occurs, a hypercourse has induced cognitive
internalization.

Lynch (1991) states, "In hypermedia,

nothing happens unless the student initiates it, and thus
the media is more in concert with the conditions under which
most natural learning proceeds.'' (p. 14)
Several interactive video projects have exemplified the
effectiveness of this medium.

Learner control in a social

studies curriculum database was exercised successfully when
students realized they needed to summarize information
gained in order to complete tasks.

This required student
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understanding of the importance of self-evaluation and selfregulation (Lai, 1989).

In a middle school earth science

classroom, students were in control of resources and
determined what information was relevant and important
(Freitag & Abegg, 1991).

The teacher served as inquirer

through the lessons and was able to determine student
thinking as a partner in the learning process.

Videodisc

usage stimulated questioning, searching for answers, and
looking for other videodisc images.

students felt science

needed to be meshed with technology rather than separated
from it.

They were not overwhelmed by it.

This author's

own students displayed similar attitudes during an animal
behavior unit.

When learners had control of the videodisc

player while using the project database, they were attentive
to exploratory tasks for long periods of time.
Morrissey (1991) found that in a museum, the presence
of interactive videodisc with a Hypercard program that was
used by individuals prior to exploration, significantly
increased the visitation time within the exhibit area.

Her

conclusion was that this use of multimedia, "encourages
learning by enabling visitors to actively research their own
interest." (p. 1)
As authors move ahead with creative database projects
they balance curricular direction and encouragement of
learner control with technological goals.

The issue of
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program design must also be an important early
consideration.

Design of Databases
Database design is one of several challenging aspects
of hypermedia use in educational technology today.
"Hypertext systems and documents appear to be more open
information systems, while instructional designs often
result in more closed systems of interaction," according to
Jonassen (1988, p. 85).

He believes hypertext systems place

the learner in an active role while concurrently
constructing his or her own knowledge base and that of the
system itself.

The design must constrain the information

processing of the learners to fit the task requirements:
explicit mapping in the design of hypertext and implicit
mapping in the design of the knowledge base.

By making

different information available at different points in the
program, different instructional designs result.
"A learner's interactions with hypertext are not
predictable, while most instructional design and development
models stress the predictability of learner outcomes from
instructional interactions" (Jonassen, 1988, p. 85).
User interactions with hypertext systems are less
deterministic than those resulting from traditional
instructional designs and design models because they
are not based upon convergent, object-referenced
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purposes.

They are minimally intervening and are

predicated upon cognitive activity instead of the
behavioral outcomes that drive instructional design
processes.

Hypertext knowledge bases typically are

structured to reflect the organization of knowledge or
the context domain, whereas instructional systems are
designed to reflect a task (learning outcome)
functionality.

(p. 85)

Shafto and Capper (1987) believe active integration of new
knowledge with existing knowledge must take place or a
student's learning will not have meaningful retention or
accessibility for application in novel situations.
According to Yankelovich et al.

(1988), the most

collaborative hypertext systems enable "creating new
materials and making and following links . . . all
integrated into a single seamless, multi-user environment."
(p. 82)

Jonassen feels that the hypertext format allows

ease of access to information based on personal relevance,
interest, curiosity, experience, information needs and task
demands.

Vandergrift (1988} believes instructional

designers are benefitting from hypermedia's ability to
provide a new look at how young people work with
information.
Lanza (1991}

. . . "It is crucial to establish, at the

moment of design, a balance between the real and the
presumed skills possessed by the learners, and between their
)
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cognitive needs and the possibility of these being

I

satisfied." (p. 19)
Conklin (1987) believes there is no natural topology
for an information space; Tsai (1988), however, asks whether
some topologies are better than others to facilitate
learning.

Lanza (1991} points to hypermedia links as the

control tool of the designer who must understand "how"
students learn in order to set up flexible and intuitive
navigation.

"Links must be contextually emphasized in order

to support effective learning.'' (p. 20}

Bowers and Tsai

(1990) report, "In order to promote effective learning

through hypercourses, a clear and comprehensive framework
for the studying process is needed, along with a great deal
of experimental research."

(p. 21)

Lanza (1991) cautions designers to be wary of, "The
indiscriminate use of hypertext as instructional technology
(which) would give rise to a proliferation of programs whose
projects would be technology-driven, rather than prompted by
real needs and educational aims, and thus certainly of
scanty effectiveness.'' (p. 18)

She also believes the

balance between perceived and real learner skills and
satisfaction of their cognitive needs must be addressed "at
the moment of design" (p. 19) with links being the
designer's tool to control the flexible and intuitive
navigation.

)

Jonassen (1988) warns, "the less structured the

hypertext is, the less likely users are to integrate what
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they have learned.

Without an explicit external

organization, many learners have difficulty acquiring new
knowledge." (p. 14)
The designer tries to give the learner a frame of
reference by drawing on learner background, preparing the
learner via tours and relating text to curricula appropriate
to the elementary experience.

In addition, authors may

choose to enhance their package by linking it to external
media such as CD ROM and videodisc.

Videodisc Implementation with Hypermedia
Laserdiscs are becoming increasingly popular in school
systems.

Their use is particularly powerful when combined

with databases within computer based learning environments.
"There are a number of IV practitioners who believe that the
real educational potential of videodisc technology lies in
its power as a random access data bank . . . which can add a
new layer to simulations by allowing moving or still
photographs of actual places or events" (Ross, 1991, pp. 9798).

The author's students call up videodisc images of

their choosing by using transparent buttons behind a monitor
icon on the computer screen in her program.

This user

response, or choice, places videodisc use in the
"interactive" mode which is, "not merely a merging of video
and computer media; it is an entirely new medium with
characteristics quite unlike each of the composites"
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{DeBloois, 1982).

Design questions center around issues

such as use questions, feedback, locus of instructional
control, individual differences and human factors, amount of
instruction needed, sequence, and display time interval
{Hannafin, 1985).

He states:

learning is likely to be most effective when criterion
questions are embedded throughout the lesson [or
exploration],

. . comprehension and attention to

instruction are increased by questioning and response
feedback procedures, . . . providing students with
instructional control is not likely to prove effective
unless coaching or advisement procedures are utilized,
. • . IV is not appropriate for the full range of
learners, content to be learned and types of learning
tasks, . . . the more rapidly program segments are
accessed, the more effective the instruction." {pp.
243-244)

Another significant issue pointed out by Tsai (1988) is the
need to compare learning paths and the proportions of
content types they access which, "may reveal the relation
between learning strategy, knowledge organization and
expertise." (p. 12)

Braswell (1991) highlights the

advantage of repurposing videodiscs and adding audio
components when using them in biology classes.
According to Hunter (1985) a strong reason for using
databases and interactive video in the classroom is that it
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seems to enhance the understanding of difficult concepts.
It also allows students to observe difficult, expensive and
dangerous experiments which can be broken down into steps
and repeated as needed (Ross, 1991).

From a teacher's

perspective, one has flexibility of control using the
videodisc so evidence can be used to respond to the
direction a discussion is going rather than to direct it.
Teachers . . . have the greatest influence over the
quality of learning experiences and the forms of
interaction available to learners.

Thus an interactive

video designed with one purpose and dominant form of
interaction in mind may be used by teachers in ways
that were neither foreseen or intended by the developer
(Norris, 1990, p. 92) or the teacher.
Hannafin and Phillips (1987) believe lesson goals for
interactive video must be implemented by using orienting
activities which focus on intended versus incidental
learning.

Transfer requirements and supporting schemata for

learning must be reflected by prescription of appropriate
methods. Learners need a reasonable number of options, but
should not be overwhelmed or otherwise handicapped by them.
Although the intent is to meet individual differences,
computerized lessons offering too many choices simply
frustrate rather than challenge the learner.

"If an

advantage [of videodisc usage) could be cited, it would be
that interactive videodisc offers greater potential for
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control of lesson features than interactive videotape." (p.
59)

Faster access time is sometimes of benefit, sometimes

it isn't necessary.
Interactive video may offer the potential for encoding
and retrieval; however, to date evidence demonstrating this
is not established.

Clark (1983) agrees with the following

statement by Hannafin and Phillips (1987), "·

.

performance differences cannot be attributed to media per se
but to lesson design." (p. 56)

Critical Examination of Hypermedia
Although little has been done to provide serious
statistical analysis of hypermedia programs, some authors
(Jones, 1989, in Locatis et al., 1989) are sharing concerns
which should be considered by educators.

In an analysis of

Malcolm Fleming's five categories of characteristics of
effective instructional presentations--referential,
informational, relations, demand, and image-of-the-other--by
Neuman (1992), serious problems in students' database use
were noted.

These focused on design and include the

following elements:
crowded and confusing screens, complex and conflicting
symbol systems, lack of graphic and other mechanisms
for highlighting salient information, physical and
conceptual inaccessibility of materials, mismatches
between students' knowledge bases and conceptual

)
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structures with those inherent in databases, and
insufficient support for determinations of relevance.

(p. 2)
Hannah (1987) believes databases allow students to
develop analysis, synthesis and evaluation skills, but
warns, ''if you don't systematically guide students to
analyze the question and consider each strategy, they will
find one strategy that works for them and then use it no
matter what question comes before them.'' (p. 16)

Hannafin

(1985) agrees, believing coaching will produce a better
performance than unaided learner control.

Fiderio (1988)

prefers to emphasize learner guidance rather than control.
Morariau (1988) and Gay (1986) express concern that learners
can become disoriented and confused if unguided.
On the issue of linking, Locatis et al.

(1989),

"believe it does not ensure learning and the intrinsic
qualities of hypermedia and its authoring software may make
the technology more appropriate for teaching certain learner
skills." (p. 74)

Failure to create meaningful links with

material may be a problem for learners without strong
associative abilities (Fiderio, 1988).

B. L. McCombes

(1985) reports that many individuals have trouble adjusting
to self-directed learning and lack effective study
strategies, skills and personal responsibility and selfmanagement for the motivation to learn.

)
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Conklin {1987) suggests the idea that disorientation,
"a tendency to lose one's sense of location and direction in
a nonlinear document''

(p. 39), and cognitive overload, "the

additional effort and concentration necessary to maintain
several tasks or trails at one time'' (p. 39}, are two
serious problems when dealing with hypertext.

He states

that these problems are caused by the following:

large

numbers of nodes, large numbers of links, frequent changes
in the network, slow or awkward response to user control
inputs, insufficient visual differentiation among nodes
and/or links and nonvisually oriented learners.
Lanza (1991) cautions that as previously stated,
technology driven goals instead of educational aims and
needs could lead to very little in the way of effective
learning.
In an attempt to minimize some of the potential
negative aspects of unstructured hypermedia use, Gay et al.
(1991) believes user anxiety may be lowered by development
of Guide Mode strategies which compliment Browse Mode and
are interfaced appropriately.

They say, "If access is

flexible and effective, motivation is enhanced and anxiety
reduced." (p. 200)

Systems should be developed and tested

which have the potential to adapt to individual learner
needs (Gay, 1986).
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Uses of Hypermedia in the Classroom
Children at the elementary level do not often have an
opportunity to work with hypermedia in a computer laboratory
or in the regular classroom.

However, those who are

experimenting with the range of possibilities it holds,
including the author of this paper, are pleased with the
enthusiasm of the learners.

Weyer (1986), in Ambron and

Hooper (1988), identifies some options that hypertext
systems offer the learner including requests and
interpretation of such commands as, "Tell me

., Inform

me . . . ; Amuse me . . . ; Challenge me . . . ; Guide me . .
.; Teach me . .

II

McCarthy (1989) found that multimedia

technology both encourages and helps build research skills.
In order for learning to occur, students must be motivated.
Multimedia does just that, . . . even for the learnerphobic.

Muir (1992) agrees, stating, "What is important is

what students learn about their research topic, what they
learn about doing research, and how HyperCard can act as a
motivator toward these other two ends." (p. 12)
Hollis (1990) notes that management of large quantities
of data is overwhelming to second-graders making some types
of classroom projects too difficult and lengthy.

She found

when producing a database yearbook, students gained
interpersonal awareness which in turn enhanced self-image.
She also used the data generated to integrate curricula.
her Math Their Way program, graphing activities gave

In
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students an additional picture of their newly gathered
information.
Hunter (1990) and others developed a program for young
people to act as research assistants at a nature center.
They were directly involved in the development of databases
of their own after learning how to use a pedagogically
designed interface and an existing computer database
structure.

HyperCard was used on a Macintosh computer.

"Stacks" were created in the same manner as those used by
the author of this project.

The program entitled Scientists

At Work includes facets of hypermedia such as sound and
picture, and it allows access to an Options menu with a
variety of tools.

Students had access to an "interactive

coach" called the "Nature Center Advisor" where they chose a
project and were given help.

The author of the article

noted a degree of frustration on the part of the students
with the consultation routine.

This may reflect her opinion

that ease of learning and ease of use are the most important
criteria for choice of material for student technology
projects (Hunter, 1985).
Holden et al.

(1992) report a positive outcome when

HyperCard was used in an exercise on teaching about AIDS.
It was found that"·

. . cooperative learning principles can

be successfully integrated into the design of computer-based
instruction." (p. 22)
to be true.

McCarthy (1989) also found the latter
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An article by Scheidler (1993) relates the use of
Macintosh and Hypercard, the same combination used by the
author of this project.

rt was evident to both authors that

more enjoyable learning took place and students were more
engaged when compared with students who worked with teachers
using more traditional approaches.

Scheidler also expresses

the view that hypermedia allows creation of an easily
modifiable or redesigned presentation of students' best
ideas, research, and creativity.

Not just one teacher, but

many individuals will make use of this work.

Conclusion
Authors of the information referred to in this section
indicate that hypermedia usage in a classroom may have
positive outcomes.

There is a very high degree of agreement

that as a motivational tool the use of hypermedia and
multimedia appears to be quite successful.

Projects such as

that of this author provide dpportunities for many varied
learning experiences which can, if desired, involve
cooperative learning and curriculum integration.

Examples

such as those mentioned above report the success of such
endeavors in education today.

)

CHAPTER 3
Methodology:

Development of the Project
Introduction

Computer databases are finding increased instructional
use in elementary school classrooms.

Databases are valuable

as encyclopedic reference sources and, perhaps more
importantly, as tools which support original creative work.
As we move into the age of inform~tion and rapid
communication of ideas, teachers are challenged to involve
students in the use of emerging instructional technology.
This author identified an application of this technology
which addresses the need to consolidate information
concerning plants and animals of Kittitas County.

The

information was then made accessible to her students as they
engaged in environmental studies.

During a two-year period,

information was collected and a hypermedia database was
created using HyperCard software.

The decision was made to

include all vertebrate animals and representative plant
species of the county.

The assembled data were linked with

the database (see Figure 1) so that information could be
viewed sequentially within taxonomic categories, randomly by
use of the menu box within each stack, or selectively by the
use of a geographical location index.
was also added.

)
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Videodisc capability
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Browsing is an appropriate use of the database;
however, purposeful selection of groups of species suiting
the needs of the user makes this tool more valuable.

Using

the information collected from the database, learners may
create documents to which their own research findings may be

added.
Linking of the database to videodiscs, which are
photographic databases, enhances its usage by learners.
Students in the Ellensburg School District have access to
visual images of many of the 400+ species through the use of

the following videodiscs:

Audubon Society's VideoGuide to

Bird's of America r-v (series) and BioSci Elementary.

Data Collection
There is no single resource available to elementary
students and others in Kittitas County which describes the
plants and animals found in Central Washington.

Kittitas

County encompasses 2,317 square miles which includes four
major vegetation zones:
alpine.

desert, shrub-steppe, forest and

The elevation range is from 475 to 7,946 feet.

diversity of animal life is large.

The

rt includes 74 species

of mammals, 70 species of birds, 19 species of reptiles, 10
species of amphibians and 52 species of fishes.
database does not include invertebrates.

This

The selection of

plants described includes 164 species and is therefore
somewhat less extensive.

Native trees, shrubs, flowers,
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major grasses and several additional plant species which do
not fall into these classification categories are included.
The process of compiling information on selected flora
and fauna of Kittitas County involved the utilization of

many different sources.

Descriptive data were collected

from published materials (see bibliography for materials
used), through interviews with professional biologists and
others and from this author's own knowledge of the region.
Study of the literature and personal interviews took place
over a period of approximately nine months.
Shown below is an example of the collected data in the
format used within the database.

(See Figure 2)
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FIGURE 2
SAMPLE CARD:

WHITE FIR

White Fir
Ables concolor
Family:
Pinaceae
Pine Family

Description:

A very large 70-160 foot tree with a
narrow, pointed crown of short,
symmetrlcal, horlzontal branches.
Needles are evergreen, spreading at
right angles In two rows.; 1 112.2

112 inches long; flat with rounded
orpotcheg polnt; light blue-green
with whltlsh lines on both surfaces.
Bark Is llght gray, smooth, becoming
very thick at base and deeply
furrowed Into scaly, corky ridges.
cones 3-s Inches; cyllndrlcal;
greenish, purple or yellow; upright
on top twigs.

Habitat and Niche:
Moist, rocky mountain soils In pure
stands and with other firs. Seeds
provide food for songbirds, squlrrel
and chipmunks. Deer and grouse feed
on follage. Porcupines gnaw bark.
From 2000 to
feet.
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Choice of Database Software
HyperCard, an authoring environment for the Macintosh

computer, was selected for the following reasons.

First,

technical assistance was available to the author to debug
and trouble shoot while programming.

Second, Hypercard

structure provides a flexible, manageable and graphically
interesting format for conceptualization of how the data
would be presented.

Third, relative ease in learner control

of the program was seen as a positive attribute for teachers
and students; i.e., learning and creating can be teacherdirected or self-directed.
availability among schools.

Fourth, Hypercard has widespread
Fifth, by integrating the

Voyager Videostack resources into the background of the
stacks, the author accessed videodisc images, increasing
student interest in the project.
HyperCard modules are constructed in a manner which

allows quick access by the user to any point in the
database.

Importing audio, graphics and existing text files

is possible.

Expansion possibilities make it ideal for

post-field trip and other activities as students create
their own stacks.

New knowledge can also replace erroneous

information; a new animal or plant may be found or may
become extinct and environmental impact of habitat change
can be noted.

Cates (1992) mentions the above and adds that

any useful database should help the learner interpret what
is found by modeling steps in the inquiry process, and then

44

moving forward to create multimedia reports using an inquiry
structure.

The learners ''must be actively involved in

creating their own understandings from the [database]
experience (Cates in Cates, 1992, p. 7).

Design of the Database
Database construction was an on-going series of
procedures concurrent with collection of data.

The author

experimented with different configurations in formatting and
linking, while accommodating learner needs at the elementary
and middle school level.

As students worked on individual

projects of interest, the author discovered the need to have
almost all portions of the database accessible at all times
in order to prevent learner confusion.

Buttons were added

to most cards after the card's initial construction to help
the learner navigate more easily.

In one case this was done

specifically at the suggestion of a middle school student.
It is the flexibility of linking procedures which allows the
user to approach data gathering from several different
directions.

It also empowers the student to control his or

her own learning.
Each set of plant data and animal data was placed in a
separate file (stack); within each file (stack) species'
informational data was placed on a single card.

Individual

species cards have buttons (HyperCard terminology for a spot
or node) that allow the user to access map cards, habitat
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species lists, the previous or next card in the stack or to
"find" a particular species card in the same group.

FIGURE 3
MAMMAL CARD

Mule Deer
Odocoileus hemionus
Family: Cervidae
Order:
Artiodactyla
Class: Mammalia

Description:

Habitat and Niche:

Length from 4 to 6 feet; color ~n
summer ranges from yellow to
reddish brown; fairly white rump
patch; tail is short with a black tip;
antlers on male branch more than
once from main beam

Forest; browse.rs who like to eat
huckleberry, salal, bitterbrush and
snowbrush.
Sometimes pre.yed upon
by mountain lion. Move to lower
elevations if snow cover is deep.
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cards containing maps have transparent (invisible)
buttons which connect the learner to directories of plants
and animals according to the geographical (habitat) area
selected.

FIGURE 5
MAP CARD
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FIGURE 6
AQUATIC MAP CARD
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Habitat Directory cards also have this type of button
and are labelled Mammals, Birds, Reptiles, Amphibians, Fish
and Plants.

These are linked to species lists including all

plants and animals in the geographical (habitat) region.
(See Figures 7-9)

FIGURE 7
HABITAT DIRECTORY CARD

Forest

Mammals

Directory

Birds

Plants

X
Amp hi bi ons

Fi shes
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FIGURE 8
FOREST BIRD SPECIES LIST CARD
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FIGURE 9
FOREST PLANT SPECIES LIST CARD
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The lists may be accessed from the Habitat Directory
sequentially within the region, or from individual species
cards.

Animal and plant names on the species list cards are

buttons themselves which connect with individual species
information cards in the animal or plant group files
(stacks).

Within each file (stack) students may access card

FIGURE 10
FISH CARD

Cutthroat Trout
Oncorhynchus clarki
Family: Salmonidae
Order: - Clupeiformes
Class: Osteichthyes
Description:
To 30 inches. Back dark olive, sides
variable: silvery, olive, reddish to
yellow-orange; belly lighter. Dark
spots on back, sides and on median
fins. Mouth extends beyond eye.
Bright red to orange slash mark on
each side of throat.

~-------

Habitat and Niche:

Born in small streams.Most migrate
in Wash. at age 3 yrs. Inland lake
cutthroat have grown to 32". They
feed on aquatic insects; some large
specimens may eat small fish.
Many subspecies are found; one whic
is a hybrid of cutthroat and rainbow
is known to be in the Teanaway Rive
Lakes: All alpine; Keechelus, Kaches
Cooper, Cle Elum
Rivers: Yakima, Cle Elum, Teanaway,
Columbia
Creeks:
Taneum, Manastash,
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information by typing the common species name in the menu
box or moving in a linear fashion from card to card in a
browsing mode.
A simple, predictable user-interface was developed
through a process of examining existing HyperCard programs
and by a great deal of experimentation.

Whenever a user

chooses a species card, a message will come up stating that
the user is in the "main database."

The purpose of this is

to avoid confusion as the user copies cards and pieces of
information into his or her own stack which may look very
much like the original database.

(See Figure 11)

An important advantage is found when the teacher
chooses to create his or her own stack for use with a
particular unit in the classroom.

Selection of information

within the database can easily be added to the classroom
teacher's lessons.
curriculum.

This can act to enhance a pre-existing

This process was briefly demonstrated by the

author at three elementary building's teacher inservice
workshops during the 1992-93 school year.

Also identified

at these workshops was the benefit of Hypercard's ability to
link text and multimedia.
Elementary students respond to sound and visual
stimulation which enhances learning.

This author believes

random watching of videodisc segments is not of great value.
Therefore, as Kittitas County Flora and Fauna was developed,
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it was necessary to have accessibility to individual species
with a single video image or with a short video clip
whenever possible.

Using a button icon representing a video

monitor, the author prompts the user to "call up" the image
of the plant or animal on a video screen when desired.
Voyager Videostack 2.1 was installed as the "driver" to call
up videodisc images of species in the author's database.
As students produce their own computer documents it is
feasible to incorporate their own drawings and diagrams,
either created on the computer or scanned from hand drawn
material.

They can also bring in digitized images from

video sources using simple techniques now available.
It is this creative use of the computer and its adjunct
devices that gives it great strength in the instructional
realm.

"Powerful instruction goes beyond simple reading [of

the screen).

It works to involve learners, to challenge

them, and to help learners see connections.

(It) calls for

learners to make decisions and for their decisions to be
meaningful" (Jonassen & Grabinger, 1990, in Cates, 1992, p.
8) •

Classroom Applications of the Database
The database will be distributed to interested teachers
along with printed material and a list of possible ways to
use it in conjunction with videodiscs and other equipment.
To assist teachers and librarians, the author plans to

56

review the elementary science scope and sequence charts in
current use.

By doing so each grade level can be provided

with a guide for appropriate uses of the database in
connection with their units of study.

Database information

could also be correlated with other sources of information
such as a bibliography specific to each school library and a
list of local resource persons who could enhance database
usage by coming to the schools for presentations, leading
field trips, and sharing expertise.
The following list summarizes some of the applications
of the database which have been identified.
Uses of Kittitas County Flora and Fauna Database
1.

Basic research projects in science and geography.
a.

Identification of groups and species
What are the animals

&

plants of Kittitas County?

(Description, habitat and niche)
b.

Identification of geographical locations
Where is each plant of ~nimal located?

What other

plants and animals are nearby?
c.

Geographical features
What features and habitats are present in the
county?

d.

Add photos, graphics and new information as
discovered.
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2.

Practice in English and Math skills such as using an
index, alphabetizing, organizing information, report
writing, etc.
a.

Devise ways of presenting food chains, webs, and
pyramids.

b.

Analyze and write about comparisons of individuals
within a species within the different habitats.

c.
3.

4.

Create statistical data reports from information.

Increase knowledge and utilization of computers.
a.

Creating and editing stacks and cards.

b.

Word processing

c.

Scanning and graphics

d.

Charts and graphs

Field trip uses
a.

Identify areas for field trips

b.

Prepare by making guides, researching info., etc.

c.

Use information gathered to add to database

d.

Write reports and give presentations using video
material gathered.

5.

Agency Uses
a.

Environmental impact statements

b.

Statistical data on species

c.

Wildlife management

d.

Public education
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Formative Evaluation and Revision of Project
The completed database was tested on a limited basis in
three local elementary schools.
in the author's own classroom.

The most extensive use was
The author explained the

structure and functions of the database to her class using a
liquid crystal display unit (PC viewer).

Following this

general introduction, students were encouraged to approach
the database on their own.

As students began a search for

information, they used both the browse and menu box modes.
Students began building their own stacks by copying and
pasting .selected information cards into a new stack.

In the

future, each student will create his or her own card(s),
placing in them the portion of information desired from the
author's program and adding personal data gathered by the
learner.

Due to lack of student proficiency and time

constraints this was not the case during the initial year of
program use.
Additional work needs to be done by this author and
others which will make the database easier for the average
classroom teacher to use.

Although a simple set of user

directions was provided with the library copies of the
database, few teachers explored it.

Librarians did

encourage student usage but met with limited success.

This

author realizes the limitations imposed by creation in a
non-color medium; addition of the videodisc which provides
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color, sound and action is an important component in the
encouragement of project utilization by young learners.
Lack of familiarity with technology on the part of
elementary school faculty was found to be a considerable
problem.

Until this situation is remedied, it is doubtful

the author's database will realize its full potential.

CHAPTER 4

Conclusions
Purpose of the Project
The hypermedia database, Flora and Fauna of Kittitas

County,

was created primarily for use in research projects

undertaken by students in the upper elementary grades.
Prior to construction it was necessary to gather information
from widely scattered sources not easily accessible to the
young learner.

Included in the database are descriptions of

400+ species and their habitat and niche.

Students are

better able to understand the relationships of geography to
species within Kittitas County through a series of maps
which are linked to regional index cards.

Videodisc images

are available for many species cards thus enhancing the
knowledge of the learner.
Exposure to the computer and related technological
tools is an important responsibility of today's educational
system.

A tool that allows both exploration and initiation

of new learning can allow flexibility for the educator in
meeting students' individual needs.

Learner control in the

creation of knowledge bases may establish new purposes for
projects encouraging use of higher levels of thinking.
database should encourage creativity on the part of the
instructor also.
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This

61

summary of Results
The design of this database was found to be successful
in its initial classroom trials with elementary students.
Information fields were created using language similar to
that found in commercially available plant and animal
identification guides.

Navigation devices throughout the

program appear to be appropriate for the young learner.
After the initial browsing period, students are able to move
from card to card, stack to stack or card to stack without
getting lost.

Improvements need to be made in the portion

of the program used by students to build their own stacks.
Navigation difficulties of cutting and pasting between
stacks could be lessened through student practice using
structured examples and better visualization of what the
author intended to happen once information was chosen.
Button icons appeared to be clear enough for successful
student navigation.
In some cases comprehension of vocabulary may be
difficult due to the nature of scientific terminology; thus
it is recommended that the classroom teacher become familiar
with card material to some degree and encourage students to
use a dictionary if unsure of a word's meaning.

This author

intends to develop a glossary of those words which she has
already determined to be difficult for the learner.
Students, when given the opportunity, do enjoy and
benefit from researching information on the computer.
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Expansion of the knowledge base of the learner was
accomplished through use of the author's program.
Interrelationships among and diversity between plants and
animals in one county in central Washington were understood
and appreciated.

Skills of database usage and of Hypercard

in particular were introduced to the learner and a few
projects were initiated in the classroom.

Students appeared

to be more highly motivated to browse when videodiscs were
used with the database.

Limited access to hardware made it

difficult for author's students to fully explore and produce
their own products.

Future Development of the Project
In the future, the author of this database hopes to
modify the design of the program in order to make it more
visually appealing and to allow student stack construction
to be simplified.

Attempts are currently underway to

provide greater hardware accessibility for students.
Additional tie-ins with peripheral devices such as CD ROM,
videocamera and videodisc would greatly enhance database
usage.
It is not the intention of the author to greatly expand
the amount of data; however, the addition of invertebrates
would benefit students and would fit nicely with elementary
school science curriculum.
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In the future, the author of this project intends to
provide additional inservice to educators.

By sharing and

explaining this project to pre-service elementary education
majors at Central Washington University it is hoped they
will take the initiative to become computer literate and to
see the potential of technology as an instructional and
creative tool in curriculum implementation.
As additional videodisc material becomes available it
will be incorporated into the existing database.

Should

production costs become less prohibitive, a videodisc
specific to Kittitas County could be produced.

This

database could also serve as a model for use by individuals
of other counties in Washington State.
Future student projects might include the following:
1.

Determine the flora or fauna in a given area from
the database information.

Show the relationships

between them by use of a "web."
2.

Determine what carnivores, herbivores and
omnivores live in one of the four regions
identified on Map #1.

3.

Predict what would happen if a particular animal
or plant were left out of the food chain.

4.

From the descriptions of any five animals, tell
why you think they are "survivors" in Kittitas
County.
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5.

What impact will increased human habitation have
on animal and plant species in Kittitas County?

6.

Pick 3 map locations.

Predict what would happen

to the current plant and animal inhabitants if man
were to build or develop land there.

Predict what

would happen if animals or plants were introduced
in areas of heavy human population.
7.

Using Map #2 or #3, determine locations where one
might expect to catch several species of fish.
Use a Kittitas County map to determine what
hazards, if any, there are for these species to
survive in that habitat.

8.

Using information from one of the bird videodiscs,
create a stack of ten cards on which two
descriptive characteristics are the same.
else do these ten birds have in common?

What
(This

same project could also be done for many different
animal populations.)
9.

Choose a geographical location within the county.
Create a 5-10 card database of the flora and fauna
located there.

At least three of your choices

should be directly dependent upon each other.
Describe these relationships by writing a
paragraph about them.

Illustrate your paragraph.

This database will be evaluated in the future by means
of teacher and student feedback as to its ease of use and
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)

content.

It is hoped that collaborative efforts will result

in program improvements that will have practical
applications in the classroo~.

Should the opportunity arise

to put this information into a more visually appealing mode
by the addition of photo images on the same screen as the
text material, the author would explore this possibility.
The addition of multimedia should not detract from the core
information, but act as enhancement to it.

The beginnings

of interaction with the database could be increased in the
future as students "choose their own adventure" to discover
important links in their environment.

Future Issues in Hypermedia
There are many issues to be faced concerning the use of
hypermedia in education .today.

What is significant about

hypermedia and what sets it apart from traditional
schoolwork is the interactivity of the product (Nicol; 1990,
Ross, 1991).

A database begins with a simple body of

information yet may evolve in many complex ways.

"A tool

becomes mind expanding when it is used in novel or creative
ways for new and unprescribed purposes, when the
relationship between the learner and the computer becomes

generative" (Jonassen, 1988, p. 33).

The designer must be

aware of alternative construction models, teacher roles, and
learner abilities and roles such as social processes used to
)

critique design problems (Nicol, 1990) in order to
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successfully use databases in the educational realm.

Issues

such as learner control and learner environments need
additional research.

Successful assessment of both programs

and the learners themselves brings to the fore such issues
as gender bias and level of expected learning; these
examples of preconceptions by technological authors can
determine degree of success or failure by the learner while
using a given program.

Advocates of hypermedia in education

need to come to some agreement as to the value of the
exploring tools being created for today's classrooms
(Jacobs, 1992) or, warns D'Ignazio (1990), frantic,
multimedia activities in. the·classroom could lead to hyper
kids needing to "cool down" before they "melt down."
It is disturbing to think that "back to basics" might
have to mean non-integration of technology in the elementary
classroom just when things are getting exciting, for it is
the use of technology which will make the "basics" come
alive in the minds of the learner, challenging them to think
(Thode, 1988); their curiosity to be heightened, their
knowledge base expanded (Wilson & Tally, 1991; Hochman et
al, 1993) .
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